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Description 
BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to an electro- 
magnetic control valve for a variable capacity compres- 
sor and, more particularly, to an electromagnetic control 
valve for a variable capacity compressor employed in a 
cooling unit for vehicles. 

Related Art 

[0002J Japanese Patent Application Laid-Open No. 
8-109797, filed by the present applicants, discloses an 
electromagnetic control valve for a variable capacity 
compressor used in a cooling unit for vehicles (herein- 
after referred to as "prior art A"). This electromagnetic 
control valve can reduce the load on the engine at the 
time of starting a vehicle, and it can be small in size. 
Furthermore, the valve characteristics of the electro- 
magnetic control valve can readily be changed. 
[0003] Fig. 5 is a schematic view of a capacity control 
mechanism of a variable capacity compressor in which 
the above electromagnetic control valve is employed. 
[0004] A variable capacity compressor 20 has an 
electromagnetic capacity control valve 1-3 shown in Fig. 
6 secured to its attachment concave portion 40. A plu- 
rality of cylinders 25 are provided inside a head portion 
41 which communicates with a crankcase 21 of the com- 
pressor 20, and a piston 26 is slidably provided inside 
each cylinder 25. A driving shaft 27 is rotatably provided 
in an area extending from the crankcase 21 to the head 
portion 41. The driving shaft 27 is driven by an engine 
(not shown) via a pulley 34 and a belt 35 provided out- 
side the crankcase 21 . 

[0005] The driving shaft 27 is provided with a wobble 
plate 29 which can vary the inclination of itself. The wob- 
ble plate 29 is linked to the pistons 26 through piston 
rods 24. The wobble plate 29, which is inclined as shown 
in Fig. 5, is rotated by the driving shaft 27, so that the 
piston rods 24 and the pitons 26 can move back and 
forth. By doing so, the attachment angle of the wobble 
plate 29 can be automatically adjusted depending on the 
differential pressure between a control chamber pres- 
sure Pc in the crankcase 21 and a suction side pressure 
Ps in the cylinders 25, while the stroke width of the pitons 
26 can be changed depending on the inclination of the 
wobble plate 29. 

[0006] Each cylinder 25 is provided with a suction 
opening S and a discharge opening D, and connected, 
via passages d and s, to a condenser 31 , an evaporator 
32, and an expansion valve 33. The electromagnetic 
control valve 1-3 communicates with a crank chamber 
C (or a control chamber C) in the crankcase 21 via a 
refrigerant passage 36, with the suction opening S via 
a refrigerant passage 37, and with the discharge open- 
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ing D via a refrigerant passage 38. 
[0007] Fig. 6 is a sectional view of the electromagnetic 
control valve of the prior art A when not energized. 
[0008] The electromagnetic control valve 1-3 in- 
cludes: (a) a valve member 8a which is provided in a 
valve chamber 18 formed by an upper main body 7 and 
a valve main body 17, and which repeatedly comes into 
contact with and depart from a valve seat 17d formed in 
a valve opening 1 7k situated on the way to a Pc pressure 
introducing opening 17h leading to the crank chamber 
C in the crankcase 21; (b) a Pd pressure introducing 
opening 1 7 i which is formed on the opposite side of the 
Pc pressure introducing opening 17h from the valve 
chamber 18, and which leads to the discharge-side re- 
frigerant passage 38 of the compressor 20; (c) a valve 
guide 17e extending from the Pd pressure introducing 
opening 1 7i to the Pc pressure introducing opening 1 7h; 
(d) a valve stem 8b which is integrally formed with the 
valve member 8a, and which is movable in the vertical 
direction inside the valve guide 17e; (e) a pushing unit 
9 for pushing the valve member 8a in the valve opening 
direction; (f) a plunger 5 situated above the upper main 
body 7 which is vertically movable by virtue of the suc- 
tion power of an electromagnetic coil 15, and which 
pushes the valve member 8a in the valve closing direc- 
tion via a connecting rod 6 which is vertically movable 
in a through opening 7b of the upper main body 7 ; (g) 
a pressure equalizing opening 17q formed through the 
valve main body 1 7 and extending from the valve cham- 
ber 18 to the Pd pressure introducing opening 17i; (h) 
pressure bellows 11 formed below the Pd pressure in- 
troducing opening 1 7i and situated in a space 1 7g which 
communicates with the suction side S of the compressor 
20; and (t) a corrective pin 10 which comes into point- 
contact with the lower surface of the valve stem 8b at 
its upper end and with the pressure bellows 1 1 at its low- 
er end, and which is movable in a guide opening 17f 
extending from the Pd pressure introducing opening 17i 
to the space 17g. 

[0009] With the suction pressure Ps of the piston cyl- 
inders 25 in Fig. 5, the pressure bellows 11 control the 
opening angle of the valve member 8a, which is situated 
in the refrigerant passage extending from the refrigerant 
passage (a discharge pressure supply passage) 38 to 
the crankcase 21. 

[0010] A casing 2, a coil guide 3, the plunger 5, the 
connecting rod 6, the upper main body 7, the electro- 
magnetic coil 15, and a plunger tube 16, integrally con- 
stitute an electromagnetic actuator. The opening angle 
of the valve is controlled depending on the current sup- 
plied to the electromagnetic coil by the electromagnetic 
actuator. 

[0011] Japanese Patent Application Laid-Open No. 
5-991 36 also discloses an electromagnetic control valve 
for a variable capacity compressor (hereinafter referred 
to as "prior art B"). This electromagnetic control valve is 
provided with a first valve in the refrigerant passage ex- 
tending from the high-pressure discharge side (Pd) to 
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the crankcase side (Pc) of the compressor, and a sec- 
ond valve in the refrigerant passage extending from the 
crankcase side (Pc) to the suction side (Ps) of the com- 
pressor. Thus, the pressure Ps will not be directly affect- 
ed by the pressure Pd, and the pressure Pc will not be- 
come too high when the discharge capacity decreases 
as the discharge gas (Pd) is introduced into the crank 
chamber. 

[0012] With the electromagnetic control valve of the 
prior art A, the variable capacity point of the compressor 
can be varied by changing the set point of the suction 
pressure Ps. Since the absolute value of the pressure 
Ps needs to be obtained in such method, high reliability 
is required in the sealed structure of the pressure bel- 
lows and the like. This causes a problem that it is ex- 
pensive to produce such sealed structure formed by 
beam welding or the like. 

[0013] In each electromagnetic control valve of the 
prior art A and prior art B, the suction pressure Ps of the 
compressor ranges from 1 .5 to 4 Kg f/m 2 depending on 
the load, and it nears 10 Kg f/m 2 at the time of starting. 
To control as desired under a heavy load, large electro- 
magnetic force is required to meet the high suction pres- 
sure, and therefore, the coil should be large in size. 
[0014] Further problems with the electromagnetic 
control valve of the prior art are that large electromag- 
netic force is required in obtaining a wide range of pres- 
sure, and that the sealed structure makes the hysteresis 
undesirably high, resulting in unreliable control opera- 
tions. 

SUMMARY OF THE INVENTION 

[001 5] The principal object of the present invention is 
to provide an electromagnetic control valve which is ca- 
pable of controlling with low electromagnetic force at low 
cost. 

[0016] In accordance with one aspect of the present 
invention, an electromagnetic control valve comprising: 
a valve member situated in a valve chamber formed by 
an upper main body and a valve main body; a valve seat 
with which the valve member repeatedly comes into 
contact, and which is formed at a valve opening in a pas- 
sage between the valve chamber and a discharge pres- 
sure introducing opening formed below the valve cham- 
ber and leading to a discharge-side introducing conduit 
of a compressor; a crankcase inner pressure introduc- 
ing opening which is formed on the opposite side of the 
discharge pressure introducing opening from the valve 
chamber, and which leads to a crank chamber of the 
compressor; a valve guide extending from the crank- 
case inner pressure introducing opening to the dis- 
charge pressure introducing opening; a valve rod verti- 
cally movable inside the valve guide; a plunger which 
pushes the valve member in a valve closing direction 
with the help of a vertically movable connecting rod in- 
side a through opening formed through the upper main 
body, and which is situated above the upper main body 
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and being vertically movable by virtue of the suction 
force of an electromagnetic coil; an inner pressure 
equalizing opening formed in the valve main body and 
extending from the valve chamber to the crankcase 
5 pressure introducing opening; a suction pressure intro- 
ducing opening leading to the suction side of the com- 
pressor; a pressure-sensitivity control mechanism 
which is disposed in a space leading to the suction side 
of the compressor, and which faces to the crankcase 
inner pressure introducing opening of the valve main 
body; and a piston spring for receiving piston pressure. 
The pressure-sensitivity control mechanism is formed 
by a piston which comes into contact with the bottom 
surface of the valve rod. The differential pressure be- 
tween the crankcase inner pressure and the suction 
pressure can be detected by the piston. With the detect- 
ed differential pressure, the valve member controls the 
flow of the refrigerant from the discharge side (high- 
pressure side) to the crankcase side of the compressor. 
[001 7] In the above electromagnetic control valve, the 
top surface of the piston is chamfered so as to form an 
escape valve which includes the side surface of the pis- 
ton as a slide portion. Another slide portion is formed at 
the upper end or in the vicinity of the upper end of the 
lower portion of the valve main body. The escape valve 
separates from the lower end of the valve rod when the 
differential pressure between the crankcase inner pres- 
sure and the suction pressure surpasses a predeter- 
mined value. The slide portion of the escape valve sep- 
arates from the slide portion of the lower portion of the 
valve main body, so that the refrigerant pressure can be 
released from the crankcase side to the suction side of 
the compressor. 

[0018] The above electromagnetic control valve fur- 
ther comprises an externa! control unit for electromag- 
netically activating the valve member to control the re- 
frigerant flow from the discharge side (high-pressure 
side) to the crankcase side of the compressor upon re- 
ceipt of detection signals transmitted from a tempera- 
ture sensor and a pressure sensor provided to the elec- 
tromagnetic control valve and an external signal trans- 
mitted from a driving mode control device for vehicles 
or the like. 

[0019] In the prior art, it is necessary to vary the pres- 
sure Ps in the range of 0 to 4 kg f/cm 2 . In the present 
invention, on the other hand, the differential pressure 
between the pressure Pc and the pressure Ps can be 
set at approximately 1 Kg f/cm 2 under no load (in full- 
unloading mode). Thus, an electromagnetic control 
valve which can control with small electromagnetic force 
can be provided. The differential pressure between the 
pressure Pc and the pressure Ps can be detected by a 
simply structured member such as a piston, and only 
small electromagnetic force is required. Thus, the elec- 
tromagnetic coil can be made smaller, the production 
costs can be reduced, only a small space is required in 
attachment, and the weight can be reduced. Unlike in 
controlling the differential pressure between the pres- 
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sure Pc and the pressure Ps, the differential pressure 
between the pressure Pd and the pressure Pc is 2 Kg if 
cm 2 or larger, so the diameter of the valve opening can 
be made smaller than that. 

[0020] The above and other objects and features of 5 
the present invention will be more apparent from the fol- 
lowing description taken in conjunction with the accom- 
panying drawings. 

BRIEF DESCRITION OF THE DRAWINGS 

[0021] Fig. 1 is a sectional view of one embodiment 
of an electromagnetic control valve in accordance with 
the present invention. 

[0022] Fig. 2 is a sectional view of a second embodi- 
ment of an electromagnetic control valve in accordance 
with the present invention. 

[0023] Fig. 3 is a sectional view illustrating the escape 
valve shown in Fig. 2 when it is open. 
[0024] Fig. 4 is a schematic view of an external control 
unit of a third embodiment of the present invention. 
[0025] Fig. 5 is a schematic view of the capacity con- 
trol mechanism in a variable capacity compressor in 
which a conventional electromagnetic control valve. 
[0026] Fig. 6 is a sectional view illustrating the con- 
ventional electromagnetic control valve when not ener- 
gized. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0027] The following is a description of embodiments 
of the present invention, with reference to the attached 
drawings. 

[Embodiment 1] 

[0028] A capacity control mechanism for a variable 
capacity compressor in which an electromagnetic con- 
trol valve is used is shown in Fig. 5. Fig. 1 shows an 
electromagnetic control valve 1-1 attached to such ca- 
pacity control mechanism. 

[0029] The electromagnetic control valve 1-1 is made 
up of a control valve portion 1a and an electromagnetic 
proportional control unit 1b. A valve main body 17 is di- 
vided into a valve main body upper portion 17a, a valve 
main body intermediate portion 17b, and a valve main 
body lower portion 17c. 

[0030] The valve main body upper portion 17a in- 
cludes a concave portion. A valve chamber 1 8 is formed 
by the upper surface 17j of the concave portion and the 
lower portion 7b of an upper main body 7. The valve 
main body upper portion 17a is also provided with a 
valve seat 17d. 

[0031] The valve main body lower portion 17C also 
includes a concave portion. A piston 1 2-1 a having a rec- 
tangular shape minus one side in cross section is 
formed in a piston lower space 1 7g which leads to the 
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suction side of the compressor such that the upper sur- 
face of the piston 12- 1a faces to a Pc pressure introduc- 
ing opening 17h of the valve main body 17. The piston 
12-1 a has a relief aperture 12- 1b for letting fluid flow 
from Pc to Ps (see Fig. 1) to maintain safety in control 
operations. With a much simpler structure, the relief ap- 
erture 1 2-1 b replaces the large-scale orifice O of the ca- 
pacity control mechanism of the prior art shown in Fig. 5. 
[0032] A spring adjustment member 14 is screwed in- 
to the inner surface of the lower portion of the valve main 
body lower portion 1 7c, thereby forming the above-men- 
tioned piston lower space 17g. When the piston 12- 1a 
is pushed in the opening direction of a valve member 8 
by an encouraging means, i.e., a piston spring 13, it will 
be brought into contact with the lower surface of a valve 
rod 8b. A Ps pressure introducing opening 1 7s is formed 
in the center of the spring adjustment member 14. 
[0033] Between the valve main body upper portion 
17a and the valve main body intermediate portion 17b, 
a Pd pressure introducing opening 1 7i leading to the dis- 
charging outlet D of the compressor 20 is formed. The 
Pd pressure introducing opening 1 7i communicates with 
a valve chamber 18 via a valve opening 17k. Between 
the valve main body intermediate portion 17b and the 
valve main body lower portion 17c, the Pc pressure in- 
troducing opening 17h is formed. The Pc pressure in- 
troducing opening 17h communicates with the valve 
chamber 18 via an inner pressure equalizing opening 
17q. 

[0034] The piston lower space 1 7g, which forms a cyl- 
inder chamber, of the valve main body lower portion 1 7c 
leads to the suction side S of the compressor 20. Circu- 
lar grooves for accommodating sealing O-rings 42, 43, 
and 44 are formed on the outer peripheries of the valve 
main body upper portion 17a, the valve main body in- 
termediate portion 17b, and the valve main body lower 
portion 17c, respectively. 

[0035] Inside the valve chamber 18, the valve mem- 
ber 8, which is integrally joined to the valve rod 8b, freely 
comes into contact with and depart from the lower end 
of a connecting rod 6, and the valve portion 8a of the 
valve member 8 faces to and comes into contact with 
the valve seat 17d. The valve member 8 is subjected to 
the suction power of a coil acting on a plunger 5 guided 
by a guide pin 3b via the connecting rod 6, and to the 
pushing power of a plunger spring 4. 
[0036] Inside a plunger tube 16, the upper main body 
7 and the coil guide 3 are secured by welding. Inside a 
casing 2, an electromagnetic coil 15 surrounds the 
plunger tube 16. The plunger 5 can move in the axis 
direction inside a plunger chamber 19 situated between 
the upper main body 7 and the coil guide 3. The plunger 
5 is provided with a through opening 5b for connecting 
both spaces formed above and below the plunger 5 in- 
side the plunger chamber 19. 

[0037] Below the plunger 5, the connecting rod 6 is 
inserted into a guide hole 7a formed in the center of the 
upper main body 7. The connecting rod 6 is slidable in 
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the vertical direction. Here, the upper end of the con- 
necting rod 6 is in contact with the lower surface of the 
plunger 5 guided by a guide pin 3b, while the lower edge 
of it is in contact with the valve member 8. 
[0038] The plunger spring 4 is formed in a center con- 
cave portion 3a of the coil guide 3, so that the plunger 
spring 4 can be interposed between the coil guide 3 and 
the plunger 5. Thus, the plunger 5 is pushed toward the 
valve chamber 18 by the plunger spring 4. 
[0039] The electromagnetic control valve 1 - 1 is insert- 
ed into the attachment portion 40 of the compressor 20 
until the casing 2 comes into contact with the outer sur- 
face of the head portion 41 of the compressor 20, as in 
the prior art shown in Fig. 6. Here, the Pc pressure in- 
troducing opening 17h communicates with a refrigerant 
path (Pc) (not shown), the piston lower space 17g com- 
municates with another refrigerant path (Ps) (not 
shown) via the Ps pressure introducing opening 17s, 
and the Pd pressure introducing opening 17i communi- 
cates with yet another refrigerant path (Pd) (not shown). 
[0040] As shown in Fig. 5, if the control chamber pres- 
sure Pc is higher than the suction side pressure Ps, the 
variable capacity compressor 20 operates in unloading 
mode in which a wobble plate 29 rises to shorten the 
compressing strokes. If the pressure Pc is equal to the 
pressure Ps, the variable capacity compressor 20 oper- 
ates in full-loading mode. If the pressure control cham- 
ber C communicates with the discharging side D, the 
fluid will flow from Pd to Pc and the pressure Pc will be- 
come higher than the pressure Ps. If the pressure con- 
trol chamber C is shut out from the discharging side D, 
the pressure Pc will be equal to the pressure Ps. In view 
of this, the capacity of the compressor 20 can vary from 
full-loading mode to full-unloading mode by employing 
the electromagnetic control valve 1-1 , which adjusts the 
flow rate of the refrigerant by the suction side pressure 
Ps, between the pressure control chamber C and the 
discharging side D. 

[0041] In such electromagnetic control valve 1-1, the 
differential pressure between the pressure Pc and the 
pressure Ps is detected by the piston 12-1 a, and the 
valve for controlling the flow from the high-pressure side 
(Pd) to the pressure control chamber (Pc) operates de- 
pending on the detected differential pressure. The dif- 
ferential pressure between the pressure Pc and the 
pressure Ps is detected by varying the electromagnetic 
force (or the current), and the tilt angle of the wobble 
plate of the compressor is changed depending on the 
detected differential pressure, so as to vary the capacity 
of the compressor. 

[Embodiment 2] 

[0042] As shown in Fig. 3, the upper surface of an es- 
cape valve 12-2a having a mechanism of releasing 
pressure Pc is chamfered at both sides. This escape 
valve 12-2a has a concave portion 12-2b in the center 
of its upper surface, a slide portion 12-2c on its outer 
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periphery, and a spring receiving portion 12-2d on the 
lower surface. The piston string 1 3 is provided in a space 
which leads to the suction side of the compressor, so 
that it faces to the Pc pressure introducing opening 17h 

5 formed between the valve main body upper portion 17a 
and the valve main body lower portion 17c. The escape 
valve 12-2a having the pressure Pc releasing mecha- 
nism is situated such that the slide portion 1 2- 2c repeat- 
edly comes into contact with and depart from a slide por- 

10 tion 17c-1 formed at the upper end of the valve main 
body lower portion 17c. 

[0043] When the differential pressure between the 
pressure Pc and the pressure Ps surpasses a predeter- 
mined value, the escape valve 12-2a having the pres- 

15 sure Pc releasing mechanism departs from the lower 
end of the valve rod 8b, and the slide portion 12-2c of 
the escape valve 12-2a departs from the slide portion 
17c-1 of the valve main body lower portion 17c, thereby 
releasing the refrigerant pressure from the crankcase 

20 side (Pc) toward the suction side (Ps) of the compressor. 

[Embodiment 3] 

[0044] Fig. 4 shows an embodiment of an external 

25 control unit 60 connected to each terminal 50 of the elec- 
tromagnetic control valves 1-1 and 1-2 of the first and 
second embodiments of the present invention. 
[0045] In the external control unit 60, a controller 61 
sends current to an external variable valve, i.e., the elec- 

30 tromagnettc control valve 1-1 or 1-2, in an amount de- 
pending on the deviation detected by comparing detec- 
tion signals 64 and 65 transmitted from the temperature 
sensor and the pressure sensor provided in the electro- 
magnetic control valve 1-1 or 1-2 and an external signal 

35 66 transmitted from the driving control unit of a vehicle 
with set values inputted beforehand into a controller set- 
ting device 67 provided on the controller 61. 
[0046] The electromagnetic unit of the electromagnet- 
ic control valve 1-1 or 1-2 generates electromagnetic 

40 force depending on the current intensity. The electro- 
magnetic force acts on the spherical surface of the valve 
member 8 so as to preventing the refrigerant from flow- 
ing from the discharging side (Pd) into the crankcase 
(Pc). As a result of this, the variable capacity point of 

45 the electromagnetic control valve 1-1 or 1-2 can be 
changed. Reference numeral 63 indicates a power 
source, and reference numeral 68 indicates a controller 
display. 

[0047] Although the present invention has been fully 
so described by way of examples with reference to the ac- 
companying drawings, it is to be noted that various 
changes and modifications will be apparent to those 
skilled in the art. Therefore, unless otherwise such 
changes and modifications depart from the scope of the 
55 appended patent claims, they should be construed as 
being included therein. 
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Claims valve member controls flow of refrigerant from 

the discharge side (high-pressure side) to the 
1. An electromagnetic control valve comprising: crankcase side of the compressor. 



a valve member (8) situated in a valve chamber 5 
(18) formed by an upper main body (7) and a 
valve main body (17); 

a valve seat with which said valve member re- 
peatedly comes into contact, said valve seat 
being formed at a valve opening (1 7k) in a pas- 10 
sage (17d) between the valve chamber and a 
discharge pressure introducing opening (17i) 
formed below the valve chamber and leading 
to a discharge-side introducing duct (38) of a 
compressor (20); * 5 

a crankcase inner pressure introducing open- 
ing ( 1 7h) formed on the opposite side of the dis- 
charge pressure introducing opening from the 
valve chamber, said crankcase inner pressure 
introducing opening leading to a crank chamber 20 
(21) of the compressor; 
a valve guide (17e) extending from said crank- 
case inner pressure introducing opening to said 
discharge pressure introducing opening; 
a valve rod (8b) vertically movable inside said 25 
valve guide; 

a plunger (5) for pushing said valve member in 
a valve closing direction with a vertically mov- 
able connecting rod (6) inside a through open- 
ing (7a) formed through the upper main body, 30 
said plunger being situated above the upper 
main body and being vertically movable by vir- 
tue of suction force of an electromagnetic coil 
(15); 

an inner pressure equalizing opening (17a) 35 
formed in the valve main body and extending 
from the valve chamber to said crankcase inner 
pressure introducing opening; 
a suction pressure introducing opening (17s) 
leading to the suction side of the compressor; *o 
a pressure-sensitivity control mechanism dis- 
posed in a space leading to the suction side 
(17g) of the compressor, said pressure-sensi- 
tivity control mechanism facing to said crank- 
case inner pressure introducing opening of the 45 
valve main body; and 

a piston spring (13) for receiving piston pres- 
sure, 

wherein so 

said pressure-sensitivity control mechanism is 
formed by a piston (1 2-1 a, 1 2-2a) which comes 
into contact with the bottom surface of said 
valve rod to detect the differential pressure be- 55 
tween a crankcase inner pressure and a suc- 
tion pressure, and 

with the detected differential pressure, said 



2. The electromagnetic control valve according to 
Claim 1, wherein 

the top surface of the piston (12-1a,12-2a) is 
chamfered so as to form an escape valve which 
includes the side surface of the piston as a slide 
portion, 

another slide portion is formed at the upper end 
or in the vicinity of the upper end of the lower 
portion of the valve main body (17), 
the escape valve separates from the lower end 
of said valve rod (8b) when the differential pres- 
sure between the crankcase inner pressure 
and the suction pressure surpasses a predeter- 
mined value, and 

the slide portion of the escape valve separates 
from the slide portion of the lower portion of the 
valve main body, so that a refrigerant pressure 
can be released from the crankcase (21) side 
to the suction side (5) of the compressor (20). 

3. The electromagnetic control valve according to 
Claim 1 or 2, further comprising 

an external control unit (60) for electromagnet- 
ically activating said valve member (8) to con- 
trol the flow of refrigerant from the discharge 
side (high-pressure side D) to the crankcase 
(21 ) side of the compressor upon receipt of de- 
tection signals transmitted from a temperature 
sensor (64) and a pressure sensor (65) provid- 
ed to said electromagnetic control valve and an 
external signal transmitted from a driving mode 
control device for vehicles or the like. 



Patentanspruche 

. Elektromagnetisches Regelventil, bestehend aus: 

einem Ventilelement (8), das sich in einer Ven- 
tilkammer (18) befindet, welche durch einen 
oberen Hauptkorper (7) und einen Ventilhaupt- 
korper (17) gebildet ist; 

einem Ventilsitz, mit dem das Ventilelement 
wiederholt in Kontakt tritt, wobei der Ventilsitz 
an einer Ventiloffnung (17k) in einem Kanal 
(1 7d) zwischen der Ventilkammer und einer Ab- 
gabedruck-Einfuhrungsoffnung (17i) gebildet 
ist, die unterhalb der Ventilkammer gebildet ist 
und zu einer abgabeseitigen Einfuhrleitung 
(38) eines Kompressors (20) fuhrt; 
einer Kurbelgehauseinnendruck-Einfuhroff- 
nung (17h), die auf der gegenuberliegenden 
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Seite der Abgabedruck-Einfuhroffnung von der 
Ventilkammer gebildet ist, wobei die Kurbelge- 
hauseinnendruck-Einfuhroffnung zu einer Kur- 
belkammer (21) des Kompressors fuhrt; 
einer Ventilfuhrung (1 7e), die sich von der Kur- 5 
belgehauseinnendruek-Einfuhrdffnung zu der 
Abgabedruck-Einfuhroffnung erstreckt; 
einer Ventilstange (8b), die im Inneren der Ven- 
tilfuhrung vertikai bewegbar ist; 
einem Kolben (5) zum Drucken des Ventilele- 10 
ments in eine Ventilschliefirichtung mit einer 
vertikai bewegbaren Verbindungsstange (6) in- 
nerhalb einer Durchgangsoffnung (7a), die 
durch den oberen Hauptkorper gebildet ist, wo- 
bei der Kolben oberhalb des Hauptkorpers an- *5 
geordnet und in vertikaler Richtung unter der 
Einwirkung der Anziehungskraft einer elektro- 
magnetischen Wicklung (15) bewegbar ist; 
einer fur einen Innendruck-Ausgleichsoffnung 
(1 7q), die in dem Ventilhauptkorper gebildet ist 20 
und sich von der Ventilkammer zu der Kurbel- 
gehauseinnendruck-Etnfuhroffnung erstreckt; 
einer Saugdruck-Einfuhroffnung (17s), die zu 
der Ansaugseite des Kompressors fuhrt; 
einer Druckempfindlichkeitsregeleinrichtung, 25 
die in einem Raum angeordnet ist, der zu der 
Ansaugseite (17g) des Kompressors fuhrt, wo- 
bei die Druckempfindlichkeitsregeleinrichtung 
auf die Kurbelgehauseinnendruck-Einfuhroff- 
nung des Ventilhauptkorpers weist; und 30 
einer Kolbenfeder (13) zur Aufnahme eines 
Kolbendrucks, 

wobei die Druckempfindlichkeitsregeleinrich- 
tung durch einen Kolben (12-1 a, 12-2a) gebildet ist, 35 
der in Beruhrung mit der Bodenflache der Ventil- 
stange zur Erfassung des Druckunterschieds zwi- 
schen einem Kurbelgehauseinnendruck und einem 
Ansaugdruck tritt, und wobei bei dem ermittelten 
Druckunterschied das Ventilelement die Stromung *o 
eines Kuhlmittels aus der Abgabeoffnung (Hoch- 
temperaturseite) zu der Kurbelgehauseseite des 
Kompressors steuert. 

Elektromagnetisches Regelventil nach Anspruch 1 , 45 
bei dem 

die obere Flache des Kolbens (12-1 a, 12-2a) 
derart angefast ist, daft ein Abflufiventil gebildet ist, 
das die Seitenf lache des Kolbens als Gleitabschnitt 
aufweist, 50 

wobei ein anderer Seitenabschnitt an dem 
oberen Ende Oder in der Nahe des unteren Endes 
des unteren Abschnitts des Ventilhauptkorpers (17) 
gebildet ist, 

wobei das AbfluGventil sich von dem unteren 55 
Ende der Ventilstange (8b) lost, wenn der Druckun- 
terschied zwischen dem Kurbelgehauseinnendruck 
und dem Saugdruck einen vorbestimmten Wert 



ubersteigt, und 

bei dem der Seitenabschnitt des AblaRventils 
sich von dem Gleitabschnitt des unteren Abschnitts 
des Ventilhauptkorpers derail lost, dad ein Kuhlmit- 
teldruck aus der Seite des Kurbelgehauses (21) zu 
der Ansaugseite (5) des Kompressors (20) freige- 
geben werden kann. 

3. Elektromagnetisches Regelventil nach Anspruch 1 
oder 2, weiterhin mit einer extemen Regeleinheit 
(60) zur elektromagnetischen Aktivierung des Ven- 
tilelements (8) zur Steuerung der Stromung des 
Kuhlmittels von der Abgabeseite (Hochdruckseite 
D) zu der Seite des Kurbelgehauses (21) des Kom- 
pressors bei Empfang von Erfassungssignalen, die 
von einem Temperatursensor (64) und einem 
Drucksensor (65), der fur das elektromagnetische 
Regelventil vorgesehen ist, ubertragen werden und 
von einem externen Signal, das von einer Fahrbe- 
triebsregelungseinrichtung fur Fahrzeuge oderder- 
gleichen ubertragen wird. 



Revendications 

1. Vanne de commande electromagnetique 
comprenant : 

un element de vanne (8) situe dans une cham- 
bre de vanne (18) formee par un corps principal 
superieur (7) et un corps principal de vanne 
(17); 

un siege de vanne avec lequel ledit element de 
vanne entre en contact a plusieurs reprises, le- 
dit siege de vanne etant forme au niveau d'une 
ouverture de vanne (17k) dans un passage 
(17d) entre la chambre de vanne et une ouver- 
ture d'introduction de pression de refoulement 
( 1 7i) formee en-dessous de la chambre de van- 
ne et conduisant a une conduite d'introduction 
du cote refoulement (38) d'un compresseur 
(20); 

une ouverture d'introduction de pression inte- 
rieure de carter (1 7h) formee sur le cote oppose 
de I'ouverture d'introduction de pression de re- 
foulement par rapport a la chambre de vanne, 
ladite ouverture d'introduction de pression inte- 
rieure de carter conduisant a une chambre de 
carter (21) du compresseur ; 
un guide de vanne (17e) s'etendant a partir de 
ladite ouverture d'introduction de pression inte- 
rieure de carter jusqu'a ladite ouverture d'intro- 
duction de pression de refoulement ; 
une tige de vanne (8b) verticalement mobile a 
I'interieur dudit guide de vanne ; 
un plongeur (5) pour pousser ledit element de 
vanne dans un sens de fermeture de vanne 
avec une tige de connexion verticalement mo- 
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bile (6) a I'interieurd'une ouverture traversanie 
(7a) formee a travers le corps principal supe- 
rieur, ledit plongeur etant situe au-dessus du 
corps principal superieur et etant verticalement 
mobile en vertu de la force d'aspiration d'une 5 
bobine electromagnetique (15) ; 
une ouverture legalisation de pression inte- 
rieure (17q) formee dans le corps principal de 
vanne et s'etendant a partir de la chambre de 
vanne jusqu'a ladite ouverture d'introduction de 10 
pression interieure de carter ; 
une ouverture d'introduction de pression d'as- 
piration (17s) conduisant au cote aspiration du 
compresseur ; 

un mecanisme de commande de sensibilite de is 
pression dispose dans un espace conduisant 
au cote aspiration (17g) du compresseur, ledit 
mecanisme de commande de sensibilite de 
pression faisant face a ladite ouverture d'intro- 
duction de pression interieure de carter du 20 
corps principal de vanne ; et 
un ressort de piston (13) pour recevoir de la 
pression de piston, 

dans laquelle : 25 

ledit mecanisme de commande de sensibilite 
de pression est forme par un piston (12-1 a, 
12-2a) qui entre en contact avec la surface in- 
ferieure de ladite tige de vanne pour detecter 30 
la pression differentielle entre une pression in- 
terieure de carter et une pression d'aspiration, 
et 

la pression differentielle etant detectee, ledit 
element de vanne commande I'ecoulement de 35 
refrigerant depuis le cote refoulement (cote 
haute pression) vers le cote carter du compres- 
seur. 

Vanne de commande electromagnetique selon la *o 
revendication 1, dans laquelle : 

la surface superieure du piston (12-1a t 12-2a) 
est chanfreinee de facon a former une vanne 
d'echappement qui comprend la surface late- 45 
rale du piston en tant que partie coulissante, 
une autre partie coulissante est formee au ni- 
veau de I'extremite superieure ou au voisinage 
de I'extremite superieure de la partie inferieure 
du corps principal de vanne (17), so 
la vanne d'echappement se separe de I'extre- 
mite inferieure de ladite tige de vanne (8b) 
quand la pression differentielle entre la pres- 
sion interieure de carter et la pression d'aspira- 
tion depasse une valeur predeterminee, et 55 
la partie coulissante de la vanne d'echappe- 
ment se separe de la partie coulissante de la 
partie inferieure du corps principal de vanne, 



de sorte qu'une pression de refrigerant peut 
etre liberee depuis le cote carter (21) vers le 
cote aspiration (5) du compresseur (20). 

3. Vanne de commande electromagnetique selon la 
revendication 1 ou 2, comprenant de plus : 

une unite de commande externe (60) pour ac- 
tiver de maniere electromagnetique ledit ele- 
ment de vanne (8) pour commander I'ecoule- 
ment de refrigerant depuis le cote refoulement 
(cote haute pression D) vers le cote carter (21) 
du compresseur lors de la reception de signaux 
de detection emis a partir d'un capteur de tem- 
perature (64) et d'un capteur de pression (65) 
prevus pour ladite vanne de commande elec- 
tromagnetique et d'un signal externe emis a 
partir d'un dispositif de commande de mode de 
conduite pour des vehicules ou analogues. 



8 



EP 0 864 749 B1 



F I G. 1 




9 



EP 0 864 749 B1 



FIG. 2 




Ps 



10 



EP 0 864 749 B1 




F I G. 4 



64 

CK-65 




11 



EP 0 864 749 B1 




12 



EP 0 864 749 B1 



F I G. 6 

PRIOR ART 



3 




13 



